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Abstract- This paper gives the technique to remove the
impulsive noise in digital images. Impulsive noise is one of the
major problems in image processing. Impulse noise from
digital images can be removed by using mean and median
filter. This paper presents a median filtering algorithm by
using 3*3 filtering matrix. The selected platform is FPGA. The
description language used is VHDL in order to implement
median filter. Questasim is used for simulation. Matlab is used
for image generation, introduction of salt and pepper noise &
also to see pixel form of both noise-less and noisy image(0 and
255).The result shows that the impulsive noise or salt and
pepper noise is remove with the help of median filter.
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I.INTRODUCTION

Digital images acquired through many consumer electronics
products are often corrupted by Impulse noise [10]. Images
are often corrupted by impulse noise due to errors generated
in noisy sensors or communication channels. It is important
to eliminate noise in the images before some subsequent
processing, such as edge detection, image segmentation and
object recognition. For this purpose, many approaches have
been proposed [6].

It is well known that noise in the images may be introduced
during the process of collection, processing and
transmission. Therefore, image de-noising i.e. removal of
noise from an image is an important part of image
processing [1]. Image processing is a technique to enhance
raw images that is Edge/details preservation [7]. Image
processing algorithm need to process very large amount of
data. Software implementation will be time consuming. For
some  systems  requiring  real-time  processing,
implementation speed is often considered as a key factor, so
the image processing algorithm is suitable to be
implemented in hardware. Field programmable gate array
(FPGA) is suitable for pipelining and parallel data
processing [1].

In the analysis of speech data and image processing, many
linear filters have been used to enhance the data by
smoothing the signal and by removing noise [4]. While
linear filters tend to blur sharp edges, fail to remove heavy
tailed distribution noise effectively, and perform poorly in

the presence of signal-dependent noise [5], nonlinear filter
class has been proven very useful.

As a spatial filtering technique, median filter algorithm,
compared with other filtering algorithms such as the mean
filter, can effectively eliminate impulse noise, salt and
pepper noise and keep the image's edge information, which
makes the image not to become too vague [1]. Median
filters are easy to implement digitally, and they execute
relatively quickly [8].

Median filter is a nonlinear filter mainly used to remove
“Impulsive™ noise. Impulsive™ noise is also called salt-and-
pepper noise. Image de-noising is a process to recover a
digital image that has been contaminated by Noise. Image
de-noising can be done with the help of Median filter.

Median filtering is a popular method of noise removal,
employed extensively in applications Involving speech,
signal and image processing [3].

1. PROPOSED METHOD
THE ARCHITECTURE OF MEDIAN FILTER

Our proposed method is to implement median filter in order
to remove salt and pepper noise (0 and 255). Out of 256 by
256 image we use 4 by 4 image and perform operation on
this image using 3 by 3 matrix. By applying median filter
simultaneously on four pixel so that parallelism is
achieved .Using this approach four output pixels are
obtain simultaneously .The value of output pixel represent
its median value. The value of each output pixel is
computed using 3*3 matrix which are represented by wl,
w2, w3 and w4,
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Figure 1 Computation of 4 pixels simultaneously by using 3*3
filtering

. BLOCK DIAGRAM

The block diagram shown below illustrates the complete
process of occurrence of noise and its removal. Consider a
gray scale image. Suppose due to certain reasons noise is
introduce in the image. This type of image is termed as
Noise image. In order to get a Noise free image median
filtering is used.

Input Noie Filtenng Restored
Image Addition Algonth g
il

Figure 2 Block diagram for filtered image

A. STAGE -
1.) Input Image
1.1) Image Generation

B. STAGE-
2.) Noise Addition

2.1) Image with Salt & Pepper Noise

2.2) Pixel form
2.2.1) Original image
2.2.2) Noisy Image: - If 0 & 255 it

Shows there is a noise
2.3) Comparing all pixels of image size

B. STAGE -
2.) Noise Addition
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(256*256), if it is 0 & 255 then
display “noise occurred”.

C. STAGE -
3.) Filtering Algorithm
3.1) Median Filtering: median filter replace
the centre pixel with a value equal to the

median of all the pixels in the image
3.1.1) Consider the pixel data of 3*3 two
dimensional matrix as follow —

a =imn of [imn(i-1,j-1),imn(i-1,j),imn(i-j+1),imn(i,j-
1),imn(i,j),imn(i,j+1),imn(i+1,j-n(i+1,j),imn(i+1,j+1)]
Where imn (i,j)= centre pixel of noisy image

3.1.2) Centre pixel value i.e imn (i,j) will
be replace by the median of all 9 pixels.
3.2) Median Filtering is perform on 4 by 4
pixel so that four output is obtained.

A. STAGE -
1.) Input Image
1.1) Image Generation

File Edit Yiew Insert Tools Desktop Window Help

Dedé8s h RAN® € 0B 80

original image

Figure (1.1) Image Generation
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2.1) Image with 'salt & pepper noise'.

Wiew Insert Tools Deskitop Window Help ~
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noisy image

Figure (2.1) Image corrupted by salt and pepper noise

2.2.1) Pixel form: - Pixel Form of Original Image (Im) or Noiseless Image (Without 0 & 255)

<4 MATLAB 7.3.0 (R2006b)
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Figure (2.2.1) Pixel Form of Original Image (Im) or Noiseless Image (Without 0 & 255)

» Above fig. shows the pixel form of the original image. This is noise free image because this image does
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not contain 0 and 255 in the pixel form.

» Pixel form of noisy image(imn) - 0 (Black)& 255(white)
» Comparing all pixels of image size (256*256), if it is 0 & 255 then display “noise occurred”.

<} MATLAB 7.3.0 (R2006h)
File Edt View Graphics Debug Desktop Window Help
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Figure (2.3) Pixel form of noisy image (imn) - 0 (Black) & 255(white)

Above fig. shows the pixel form of the Noisy image which is corrupted by salt and pepper noise .This is noisy image because
this image contains 0 and 255 in the pixel form. In order to detect noise compare all pixels with 0 and 255.0n detecting 0 and
255 it display 'Noise occurred' which is shown in figure (2.3).

VI. OUTPUT

» 2row & 5 column as shown in fig.(2.3) indicate that there is noise & display noise occurred then move to the next
pixel. Now it determines noise on 2 row & 8 coloumn and again show noise occurred. In this way noise can be detect on
an image. Here image size is 256*256.

»  Now after noise detection next step is to remove this noise. Consider an matrix in which 2nd row & 8th column is
considered as centre pixel (i,j)

C. STAGE -
3.) Filtering Algorithm
3.1) All 16 values of 4*4 matrices whose median is to be calculate is stored in a memory. As shown below-
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QuestaSim 6.4c
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Figure (3.1) Pixel values of 4*4 matrices whose median is to be calculate

> After simulation noise (i.e 0and 255) should be replace by its median value.

V. SIMULATION

» Simulation is done on Questasim.
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Figure (3.2) Simulation Result
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QuestaSim 6.4c
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Figure (3.3) Pixel values of 4*4 matrices after median filtering

VI. SIMULATION RESULTS

Fig.(3.1) shows pixel form of noisy image in which pixel
255 represent noise which is at 00000005 position.
Simulation is done on Questasim as shown in fig.
(3.2).Now after median filtering as shown in fig. (3.3) the
pixel at position 00000005 is replace by 158 i.e by median
value. Fig.(3.3) shows the Value stored in a memory after
median filtering. In this way ‘salt and pepper’ noise can be
remove by using median filtering.

VII. CONCLUSION

Median filter is implemented in order to remove salt and
pepper noise ( 0 and 255).By applying median filter
simultaneously on four pixel we get four output in this
way parallelism is achieved .The value of output pixel
represent its median value.

REFERENCES

[1] Dong Hanlei, Xu Liping, Gao Yingmin, “Image denoising based on
Bior wavelet transform and median filtering,” Communication
technology, vol.42, no.11,pp.171,2009.

[2]. Li Feifei, Liu Weining, “The improvement and fastb

iplementation of median filtering algorithm with FPGA,”
Computer engineering, July, VVol.35,No. 14, PP-175, 2009.
[3]. FPGA implementation of median filter- Rajul Maheshwari
S.S.S. P .Rao Department of Cornp-uter Science and
Engineering P.G. Poonacha Department of Electrical

Engineering Indian Institute of Technology, Bombay.
[4]. D.S. Richards, “VLSI Median Filters,” IEEE Trans. Acoust.,
Speech, Signal Process., Vol. 38, PP. 145-153, Jan. 1990.
[5]. 1. Pitasand A. N. Venetsanopoulos, Nonlinear Digital Filters:
Principles and applications. Bostan MA: Kluwer Academic, 1990.
[6]. Zhou Wang and David Zhang,” Progressive Swit- ching
Median Filter for the Removal of Impulse Noise from Highly
Corrupted Images.” IEEE Transactions On Circuits And Systems—Ii:
Analog And Digital Signal Processing, Vol. 46,No. 1, January 1999.
[7]. 1. Pitasand A. N. Venetsanopoulos, “Order statistics in
digital image processing,” Proc. IEEE, Vol. 80, No. 12, PP. 1893—
1921, Dec. 1992.
[8]. S. G. Tyan, "Median filtering: Deterministic Properties”, in
Two-Dimensional Digital Signal Processing, Vol. 2, T. S.
Huang, Ed. New York: pringer-Verlag, 1981.
[9]. Gajanand Gupta “Algorithm for Image ProcessingUsing Impr-
oved Median Filter and Comparison of Mean, Median and Improved
Median Filter” (IJSCE) ISSN: 2231-2307, Volume-1, Issue-5,
November 2011
[10]. Kenny Kal Vin Toh , Haidi Ibrahim, Muhammad Nasiruddin
Mahyuddin “Salt-and-Pepper Noise Detection and Reduction
Using Fuzzy Switching Median Filter”IEEE Transactions on
Consumer Electronics, Vol. 54, No. 4, NOVEMBER 2008.

3065

All Rights Reserved © 2013 IJARCET



